[Abstract] In recent years, the utilization of stem cell therapy to regenerate cardiac tissue has been proposed as a possible strategy to treat cardiac damage (Gnecchi et . In our laboratory, we used this in vitro model to verify whether the over-expression of a defined combination of miRNA can synergistically induce effective cardiac differentiation (Pisano et al., 2015) . We used miRNA1, miRNA133 and miRNA499 alone or in combination.
Here, we describe how we transiently transfect P19 cells to over-express a single or a combination of miRNA precursors (pre-miRNA). Figure 1A ).
Materials and Reagents
2. On day 1, transfer 4 x 10 5 cells to a 100 mm bacterial dish in 8 ml of standard differentiation medium and incubate the cells for 24 h at 37 °C, 5% CO2.
3. On day 2, add 5 ml of fresh standard differentiation medium (total volume medium: 13 ml, fresh differentiation medium must be prepared just before the use).
4. On day 3, the morphologic changes of P19 cells start to be visible: some cell clusters sediment at the bottom of the culture dish, become EB and begin to differentiate into CMC. Some isolated cells may remain in suspension: these cells are not committed toward the cardiac lineage and will not adhere to the bottom of the culture dish since bacterial dishes are used. These undifferentiated P19 will be discarded when exchanging the cell culture medium.
5. Replace 5 ml of fresh standard differentiation medium: with a 10 ml pipette gently aspirate 5 ml of medium, avoiding to aspirate also the EB; then, with a new 10 ml pipette, add 5 ml of fresh differentiation medium.
6. On day 4, the EB are ready for transfection ( Figure 1B ). Prepare mix A and mix B in two separate 15 ml conical tubes.
7. Gently add mix B to mix A, invert the tube 3 times and incubate at RT for 10 min.
8. Using a 25 ml pipette, collect and transfer the EB contained in one bacterial dish to a 50 ml tube and let the EB to sediment.
9. Aliquot 1 ml of transfection mix into each well of a 6-multiwell-plate; add only standard differentiation medium in those wells that will be used as control.
10. EB previously collected in the 50 ml tube will now be settled. Carefully aspirate the medium and re-suspend the EB in 14.4 ml of fresh standard differentiation medium.
11. Transfer 2.4 ml of re-suspended EB to each well and gently rock the multiwell-plate using a 1 ml pipette tip. Now shake back and forth the plate to obtain homogeneous distribution of the cells. Every time you pick an aliquot of the mixture, pipette up and down to re-suspend the EB. Incubate overnight at 37 °C, 5% CO2.
12. On day 5, EB will have adhered to the bottom of the dish ( Figure 1C ). You can now exchange the medium with fresh differentiation medium to allow the expansion of EB.
This step represents "day 1" of the cardiac induction protocol. A Real-Time PCR can be performed in order to quantify the miRNA transfection efficiency.
13. On day 5 of the induction protocol, the first contracting EB should appear and will be visible at the microscope (Video 1).
http://www.bio-protocol.org/e1726 Moreover, if the flow-hood used for miRNA transfection is also utilized for other experiments, we suggest to pre-treat the surfaces with 10% NaClO.
2. During the transfection procedure, you must work carefully and aseptically under the flow-hood since Optimem ® medium does not contain antibiotics.
Recipes

Culture medium
Store the medium at 4 °C; when the phenol red contained in the α-MEM turns to pink (or to yellow) discard the medium and use a fresh culture medium.
α-MEM 500 ml For one 6-multiwell dish we use 3 ml of Mix B
